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The world demand for energy to fuel (fossil fuel) increases as 
consumption levels increase. However, the availability of fossil fuels in 
nature cannot meet demand for fuel in the future. In addition, fossil fuels 
produce emissions that are harmful to the environment such as greenhouse 
gases that cause global warming. Currently, the production of biodiesel using 
vegetable oils that will lead to competition utilization of vegetable oils for 
food and industrial sectors. 
Biodiesel can be produced through a transesterification reaction by 
reacting fats and alcohol, where the transesterification reaction can be 
performed in critical conditions (subcritical and critical condition) and 
atmospheric. Subcritical method considered more environmentally friendly 
because during the process does not use catalysts and more efficient time 
(compared to the conventional method) and energy (compared supercritical 
method). 
The aim of this study is to investigate the effect of molar ratio of 
chicken fat and methanol and process temperature on biodiesel and to obtain 
the optimum temperature and molar ratio to produce the highest yield of 
biodiesel. In this study, the production of biodiesel using subcritical and 
chicken fat as raw materials that become waste in the food industry (nuggets, 
sausages, etc.) has been investigated. The production process has been varied 
in processing temperature (100, 125, and 150oC) and the molar ratio of fats 
with methanol (1:14 – 1:70). Temperature and molar ratio is the main factor 
in biodiesel production through subcritical process, where the result of 
factorial method shows both variables give value of P-Value below 0.05 also 
the interaction between both variables. The optimum condition that obtained 
from Response Surface to produce biodiesel from chicken fat is 160.4oC with 
molar ratio 1:81.6 Based on gas chromatography analysis, the purity of 
biodiesel obtained 80.17% and composed of Tridecanoic Acid Methyl Ester 
(C13:0), Myristoleic Acid Methyl Ester (C14:1), cis-10-Pentadecenoic Acid 
Methyl Ester (C15:1), Linoleic Acid Methyl Ester (C18:2n6c), Linolelaidic 
Acid Methyl Ester (C18:2n6t), cis-11-Eicosenoic Acid Methyl Ester 
(C20:1n9), Erucic Acid Methyl Ester (C22:1n9), Lignoceric Acid Methyl 
Ester (C24:0), cis-4,7,10,13,16,19-Docosahexaenoic Acid Methyl Ester 
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